A culture model for neurite regeneration of human spinal cord neurons.
Effective therapeutic interventions for injuries of the central nervous system such as spinal cord injury are still unavailable, having a great impact on the quality of life of victims and their families, as well as high costs in medical care. Animal models of spinal cord injury are costly, time-consuming and labor-intensive, making them unsuitable for screening large numbers of experimental conditions. Thus, culture models that recapitulate key aspects of neuronal changes in central nervous system injuries are needed to gain further understanding of the pathological and regenerative mechanisms involved, as well as to accelerate the screening of potential therapeutic agents. In this study we differentiated adherent cultures of dissociated human fetal spinal cord neural precursors into postmitotic neurons which we could then detach from culture plates and successfully freeze down in a viable state. When replated in neuronal medium without neurodifferentiating factors, these ready-to-use human spinal cord neurons remained viable, postmitotic and regenerated neurites in a cell density-dependent manner. Insulin-like growth factor 1 and growth hormone had no effect on neurite regeneration while brain-derived neurotrophic factor increased both the number of cells with neurites as well as the average neurite length. Our model can be applied to investigate factors involved in neuroregeneration of the human spinal cord and since adherent dissociated cell cultures are used, this system has significant potential as a screening platform for therapeutic agents to treat spinal cord injury.